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THE MICROSCOPE AND THE STUDY OF THE CRYSTAL- 
LINE SCHISTS. 


BY GEORGE H. WILLIAMS, JOHNS HOPKINS UNIVERSITY, BALTIMORE, MD. 


IN some preliminary pages from the Twentieth Annual Report 
of the Geological Survey of Minnesota, Professor N. H. Winchell 
has recently circulated some considerations on the structures and 
origin of the crystalline rocks.' In so faras these are the expres 
sion of a sincere desire to advance this difficult line of inquiry by 
summarizing results secured and by striving toward a more pre- 
cise definition of terms to be employed in descriptions of crystal- 
tine terranes, they are worthy of appreciative consideration by all 
geologists. Certain of Professor Winchell’s statements relative 
to the comparative value of microscopical and field evidence seem, 
however, liable to cause misapprehension, and it therefore ap- 
pears to the writer worth while to call attention to these, at least 
in so far as they involve his own work on the so-called ‘‘ green- 
stones” and ‘‘ greenstone-schists ” of the Lake Superior region. 

No problems of geology are more intricate and at the same time 
more attractive than those presented by the pre-Cambrian forma- 
tions. The stratigraphy, correllation, and genesis of these vast 
rock masses must be deciphered mostly without the aid of fossils; 
hence any kind of evidence, however slight, which throws real 
ligbt on the questions at issue must be welcomed by the geologist 
and must be so thoroughly studied by him that it can be accorded 
its full significance. 

The sub-division of the pre-Cambrian rocks into distinct forma- 
tions has long been recognized as a desideratum in geology but 
one unattainable without minute and detailed work. General 
theories have proved futile for its accomplishment. Only now 
has the problem begun to be attacked by methods which are a 
stimulus for the present and a promise for the future. In Great 
Britain, Germany, Norway, Russia, Canada, and the United 
States facts are being rapidly gathered whose ultimate correlation 
will surely bring order out of chaos. Field study, areal mapping 
on a large scale, and the detailed study of stratigraphy must 
always be the firstand most important mears of deciphering a 
crystalline terrane. But the structure planes of the rocks are so 
often secondary and their original character so obscured by altera- 
tion, that stratigrapby, and indeed all field evidence, may prove 
inadequate to the task set for it. Then it is that help from other 
sources is required, and none has thus far shown itself more effi- 
cient than that furnished by the microscope. 

In the history, which in the future will be written of the pre- 
Cambrian formations, the work already accomplished in the Lake 
Superior region must occupy a most honorable place. Many 
pioneers have there pointed out methods and secured results 
which the world will recognize as fundamental. There the large 
number of workers have stimulated discussion and has led to a 
constant re-examination of the same points in the light of accu- 
mulating evidence; there repeated surveys have carried on de- 
tailed mapping and the field study of stratigraphy; and there, if 
anywhere, the value of uniting out-of-door and laboratory meth- 
ods has found demonstration. 

In his present communication, Professor Winchell first sum- 
marizes the results reached by the Geological Surrey of Min- 
nesota in regard to the classification of vdrious pre-Cambrian for- 
mations distinguishable within that State. Upon this subject the 
writer wishes toexpress noopinion. In the second section of the 


1 The Crystalline Rocks, some preliminary considerations as to their struc- 
tures and origin.—N. H. Winchell, 
Minnesota, 1891. 


Twentieth Ann. Report Geol. Survey of 


paper the use of terms is dealt with. A generally accepted dis- 
tinction is made between constructive (metamorphic) and de- 
structive (weathering) processes of rock alteration, and a plea is 
entered for some ‘‘ middle ground” between the interpretations 
given to the various parallel structures in crystalline schists by 
those who hold too exclusively to either a sedimentary or a dyna- 
mic theory of their origin. 

In the third division of his paper Professor Winchell discusses 
the comparative value of microscopic and field evidence, and it is 
here that the writer would take issue with his conclusions. He 
says: ‘‘It isin the nature of the problem involved in the study 
of the complicated structures and relations of some of the Arch- 
gan rocks, that the differences between the microscopic evidence 
and that derived from their macro-structure shall gradually fade 
out and that one or the other shall usurp the whole field.” Later 
he does indeed allow that ‘this is not intended*to shat out any 
individual geologist from exercising the right to employ any and 
all lines of research for the solution of all the problems that he 
has to solve,” (!) but in spite of this generous permission the im- 
plication is that, after all, the ordinary mortal must be satisfied 
to be either a field, or a microscopical geologist. 

Now, the writer is not aware that the most ardent advocate of 
the study of petrography (microscopical or otherwise) considers this 
branch as more than an aid to geological research. Divorced from 
field observation it becomes unreliable and trivial. As a supple- 
ment to field-work it is most serviceable, as the beautiful results 
of Iddings, Cross, Van Hise, and many others in this country 
(not to mention European investigators) fully show. The micro- 
scopical study of isolated hand-specimens as mere mineral aggre - 
gates once served a useful purpose, but this stage in petrography 
has now passed. 

If, then, it be the acknowledged duty of every petrologist to be 
at the same time a field geologist, and to study his material in 
the laboratory in the light of his own observations in the field, is 
it at the same time too much to expect that the field geologists at 
work on the crystalline rocks will thoroughly inform themselves 
of the methods, progress, and aims of petrographical research, at 
least before they complain of their tendency to mislead? The 
microscope is now but one of the elements in modern petrographi- 
cal investigation. Progress made by many workers is constantly 
advancing the point of view, as well as multiplying methods. Is 
it fair that the field geologist should remain more one-sided than 
the petrologist would allow himself to be? Between results ob- 
tained in the field and laboratory there is no discrepancy, except 
to one who incompletely comprehends one or the other method 
of work. 

Professor Winchell says that ‘‘the sedimentary structure in a 
rock is one of those characters which the field gevlogist only 
can be allowed to pronounce upon with authority.” If this be so, 
it does not follow that he who is only a field geologist possesses in 
such cases the greatest authority. If he has microscopical and other 
petrographical methods to aid him, it stands to reason that his 
opinion will be worth more. If he is certain in the field, he may, 
it is true, be brought to doubt by laboratory study, but this doubt 
is itself a gain, since there are some crystalline rocks whose origin 
can perhaps never be put beyond doubt. 

Professor Winchell then proceeds to discuss what he calls a 
concrete case from the greenstones of the Lake Superior region 
and gives what he thinks would be the conflicting conclusions 
obtained by a uricroscopical and field study. To illustrate this 
case, he reproduces two figures taken from the writer's Bulletin 
(U.S. Geological Survey, No. 62) on the Lake Superior greenstone 
schists, and says: ‘* These figures could be repeated many times 
in the course of a brief examination in the field. These cases 
present the issues fairly. It remains to be decided whether the 
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testimony of the student who relies on his microscope and starts 
out with the idea of subordinating his facts to the answers it may 
give, or that of the field-observer, who only studies the grander 
structures and has a predisposition to explain such as the fore- 
going by referring them to sedimentation, shall here be received 
with the greater credence.” 

The Bulletin here quoted embodies the results of portions of 
two seasons’ field-work, as well as a large amount of labora- 
tory study of the greenstone schists. However fairly the figures 
may ‘present the issues,” it is unfortunate for Professor Win- 
chell’s argument that he did not select some of the many similar 
examples with which his tield experience bas made him personally 
acquainted. The fact is, that the two occurrences selected by 
Professor Winchell from Bulletin No. 62 demonstrated in the field 
the dynamic origin of their structures so convincingly. that no 
microscopical examination was ever made of them. It would 
never have occurred to Professor Winchell or to any otber ‘‘ tield 
geologist” to explain the particular features which, in the Bulle- 
tin, these two figures represent, by sedimentation, if they had 
observed the natural exposures. A single narrow shear-zone, 
crossing a great wall of massive diabase 60 feet in height, makes 
it certain, without help from the microscope, that the chlorite 
schist which borders the zone is the result of the fraying-out of 
the rock by the fnotion. Nor is there less certainty that the wide 
gaping gashes in the basic eruptives are due to some mechanical 
strain, There are cases without number, as every one who has 
worked in the crystalline schists well knows, where their is doubt 
as to whether a parallel structure is due to sedimentation or to 
dynamic metamorphism; but why Professor Winchell should se- 
lect two cases as clear as these, it is difficult to understand. In 
the text descriptive of the original figures, it is plainly stated that 
the first is unsatisfactory because it represents only a hand-speci- 
men, whereas the structure, to be appreciated, must be seen on 
the face of a-bigh rock-wall. In regard to the second figure, it 
is also stated that it is only a diagramatic representation of an 
area on the rock-wall about three feet square. If there is diffi- 
culty in arriving at correct conclusions from the study of natural 
exposures, all the more caution is necessary in interpreting an- 
other author's figures, especially when these are distinctly de- 
scribed as inadequate. 

In reality, what are known in the Lake Superior region as 
** greenstones” and *- greenstone-schists” are not one thing, but 
@ great variety of different things. Some of them are mussive 
lavas, others accumulations of ash material stratified by gravity 
or water. They possess structures of diverse origin, which may 
to the field geologist appear very much alike. These must be 
studied first and foremost in the field, but to avoid confusion and 
misinterpretation we need all the help available, even from the 
microscope. Here we may see plainly that what macroscopically 
looks alike is in reality, different. In fine, there is no discrepancy 
between the results of field and laboratory work, and if he who 
is only a field geologist find his conclusions at variance with those 
of a field geologist who is also a student of the microscope, it be- 
hooves him to revise these conclusions before he casts aside the 
results of modern petrographic research. 


WORCESTER SCHOOL CHILDREN. — THE GROWTH OF 
THE BODY, HEAD, AND FACE. 


BY GERALD M. WEST, CAMBRIDGE, MASS. 


AN investigation into the laws governing the growth of various 
parts of the body was instituted in the Worcester schools in the 
spring of 1891, and a short notice of the growth in width of the 
faces of girls was published in Science (July 3, 1891). I now pro- 
pose to give a summary of some of the other results obtained. 

The observations were made in the primary, high, and normal 
schools, and in two of the private schools in the city of Worcester. 
The number of individuals examined was 3,250, the ages ranging 
from 5 to 21 years. The nationalities were numerous, but about 
66 per cent were of American parentage, 20 per cent of Irish, 7 
per cent of English and Scotch, and 6 per cent scattering. 
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Plate I. contains the curves of growth of the diameters of head 
and face, with their indices. 

1. The maximum length measured from 
Absolute the glabella. 
measurements. | 2, The maximum breadth. 

8. The of the face. 
(4. The proportion of the breadth of the face to 
H the breadth of the head. 

5. The proportion of the breadth of the bead to 

the length of the head. 
| 6. The proportion of the breadth of the face to 
l the length of the head. 

Length of Head (1).—In absolute length we see that the girls’ 
length of head is less than that of the boys throughout its whole 
period of growth, and consequently throughout life. We find, 
however, that this difference in length does not remain the same 
year by year, but varies considerably, being, for example, 3 milli- 
meters at the ages of 11, 12, and 18, and rising as high as 6 milli- 
meters before, and 7 millimeters after, that age. We find also 


Head. 


Indices. 


that the annual increment is very irregular in both sexes. We 
have periods of growth alternating with a cessation of growth. 

In girls the greatest length of head is reached at about the be- 
ginning of the eighteenth year. In boys the head continues to 
grow until at least the age of twenty-one. The period of greatest. 
irregularity in the annual increment seems in the case of girls 
to be before, in the case of boys after, the eleventh and twelfth 
years. 

Breadth of Head (2). — The breadth of head presents phenomena 
very similar to those of the length of head, ie., periods of alternate 
growth and cessation of growth. The girls’ width of head is less 
than that of the boys. but the difference diminishes markedly about 
the eleventh year, from this age until the fourteenth year the curves. 
are parallel, then this again becomes more widely separated, The 
age of maximum width in girls is about seventeen, in boys the 
maximum is not yet reavhed at the age of twenty-one. 

Breadth of Face (3).— Here again we meet.with similar phe- 
nomena; the breadth of face of the girls increasing rapidly with 
irregular annual increments until the seventeenth year, when the 
maximum growth is reached. The faces of the boys continue to. 
grow until the eighteenth year and probably beyond. 
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As in the case of the two preceding. diameters, the breadth of 
face of the boys exceeds that of the girls. But there is this slight 
difference here; the diameters of the girls’ heads approached more 
nearly those.of the boys’ heads during a certain period, approxi- 
mately, from the eleventh to the thirteenth years; but in the 
diameter of the face the girls not only approach, but at the twelfth 
year seem quite to reach that of the boys. 

These three curves evidence four things: first, that the time of 


growth in the diameters of the heads and faces of girls is shorterthan ’ 


in the case of boys; second, that up to about the twelfth year these 
diameters grow more rapidly in girls than in boys, while after 
that age the contrary is the case; third, that by an apparently 
sudden rise in the annual rate of growth in the girls their diame- 


SCIENCE. 


3 


of the breadth of head seem almost to suggest an alternation in 
growth between the two diameters, as we shall see, the alternate 
rising and failing of the curves of the cephalic index would seem 
to strengthen this suggestion. 

Let us now turn to the three indices, numbered on the plate 4, 
5, and 6. and taking up as first in order the cephalic index. 

The Cephalic Index: (5).— The curve of the cephalic index shows, 
as would be expected from an examination of the component 
curves of length of head (1) and breadth of head (2), a considera- 
ble degree of irregularity in its annual stages. There is, never-- 
theless, a certain general regularity displayed, taking the curves 
as a whole; both displaying three periods, composed each of a 
decided maximum and minimum. These periods are from about 


ters approach much more nearly that of the boys during the 
period of the eleventh, twelfth, and thirteenth years. Finally, 
the average annual rate of growth in the diameters of the girls 
heads and faces is nearly uniform duriog the two periods before 
and after the eleventh-thirteenth years. While in the case of 
boys it is considerably greater, actually and relatively, after than 
before. Between the fifth and the eighteenth years the length of 
head of boys increases 16 millimeters, in the same period the 
breadth of head increases 11 millimeters, and the width of face 
18.5 millimeters. The corresponding measurements in the case of 
girls increase 12 millimeters, 8 millimeters, and 17 millimeters, 
respectively, for the same period of time. The horizontal lines 
on the upper-left hand of the diagram indicate the entire altitude 
of the curves, the cross-bar indicating the altitude at twelve years. 
A comparison of the annual increments of the length of head and 


the fifth to the eleventh, the eleventh to the sixteenth, and the 
sixteenth on in girls; from the fifth to the tenth, from the tenth 
to the thirteenth, and from the thirteenth to the eighteenth in 
boys. The whole range of the two curves is very small, scarcely 
two and a half percent; the final index being, for boys, about one 
and one-half per cent below that of the index at five years of age; 
the final index of the girls being very nearly the same as at five 
years of age. The greatest altitude of the curve is, for boys, at 
ten vears, and for girls at eight years. The greatest depression 
is at about sixteen years of age for both sexes. The cephalic in- 
dex of girls is for the period of growth higher than that of boys, 
except at about the ages of nine and ten. 

Breadth of Face to Breadth of Head (4).— In comparing the 
growth of the breadth of the face to the breadth of the head, we 
find that the breadth of face grows much more rapidly propor- 
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tionately than the breadth of head. This is shown by the rapid 
rise of the curve of the index. That the increase is actually 
greater than the width of face we bave already seen. The breadth 
of face as compared with the breadth of head is greaterin the case 
of girls than in the case of boys until the fifteenth year, at which 
time the boys’ curve becomes the higher, falling again the next 
year, and rising finally in the seventeenth year. 

‘ Breadth of Face to Length of Head (6).— As in the index just 
discussed, the breadth of face increases more rapidly proportion- 
ately than does the length of head. We have the index of the 
girls higher than that of the boys until about the sixteenth year, 
when the two curves intersect, that of the boys becoming the 
higher for one year, and again falling below in the eighteenth 
year. 

We see, therefore, that in proportion to the length of head, the 
width of head and the width of face of girlsare generally greater 
than those of boys, and that in proportion to the width of head the 
width of face also is greater in girls than in boys. 

Body measurements (Plate IT.) :— 

1, Sitting height.— Vertex to oleacronon, approximately. 

2, Stature. — Standing erect without shoes. 

8. Weight.—In in-door clothing. 

4. Comparison of length of head to stature, expressed in per 
cents of stature. 

Plate III. :— 

Index of sitting height.— Comparison of sitting height to 
stature, expressed in per cents of stature. 

The Stature (2).— Taking the stature as properly first in order, 
we find the boys starting out at five years of age apparently taller 
than the girls, but the girls appear to catch them in the seventh 
year and continue at an equal stature up to and including the 


ninth year, after which the boys again rise above the girls for 
two years. At about the twelfth year the girls suddenly become 
taller than the boys, continuing taller until the fifteenth year, 
when the boys again and finally regain their superiority in stature. 
After the age of seventeen, there seems to be very little if any 
increase in the stature of girls while the boys are still growing 
vigorously at eighteen, and probably continue to grow for several 
years after that age. : 

The intersection of the two curves at the ages of twelve and 
fourteen is a more accentuated instance of the phenomenon 
which we have already met with in the curves of the diameters 
of the head and face. We shall see it again in the curves of sit- 
ting height and of weight. 

The Sitting Height (1).—The curves of the sitting height pre- 
sent the same characteristics, somewhat more accentuated, as 
the curves of stature. The boys start out at five the taller, but 
by the next year the girls are of equal stature and continue equal 
until and including eight years of age. From eight until eleven 
the boys are again the taller. In theeleventh year, nearly a year 
earlier than in the case of stature, the girls shoot ahead of the 
boys, the latter not regaining their superiority until the fifteenth 
year, about half a year later than in the case of stature. Again, 
we find the girls’ curve stopping abruptly at seventeen, while the 
boys continue to grow for some years longer. 

The Weight (3).— The curves of weight, while preserving the 
general characteristics of the curves of stature and sitting height, 
show minor differences. The boys are in all years from five to 
eleven inclusive heavier than the girls. From the twelfth to the 
fourteenth year the girls are the heavier. From fourteen on the 
boys are again superiorin weight. The superiority of the girls 
in respect. to weight is fora much shorter period than in respect 
to total height or sitting height. . 


(Vor. XXII. No 518 


In weight, also, the girls seem to reach their maximum average 
at seventeen. the boys continuing to increase in average weight. 
until a much later period in life. : 

Comparison of Length of Head to Stature (4).— The curves of 
this index dear a strong resemblance to those of stature. From 
this comparison it seems that until the fifteenth year the length 
of head of girls is less in proportion to their stature than is that of 
boys to their stature. At fifteen the ratio of the boy’s length of 
head to their stature suddenly drops, while that of the girls grad- 
ually rises, indicating that in the adult the heads of women are 
proportionately longer than those of men. This is also true of 
the width of head and the width of face. 

The Index of Sitting Height (Plates IL[.).— These curves, start- 
ing at a high per cent at five years of age, drop rapidly until the 
twelfth year in the case of girls and the fifteenth in the case of 
boys. From the twelfth year on the girls’ curve rises; from the 
fifteenth to the seventeenth years, inclusive, the boys’ curve also 
rises, but drops again during the next year. These movements of 
the curves seem to indicate that the greater part of the growth in 
stature, up to the twelfth year in the case of girls and until the 
fifteenth year in case of boys, is made in the lower limbs, while 
after these respective ages it is made in the trunk. Except for 
about two years, throughout the period from five to eighteen, the 
limbs grow more rapidly than the trunk in boys, while in the 
case of the girls the period of greater comparative growth is di- 
vided nearly equally between the extremities and the trunk. 
Except from about the seventh to the tenth year, the trunk is 
proportionately longer in girls than in boys, after the thirteenth 
year the difference is much more marked. 

As we found in the case of the diameters of the head and face, 
girls grow more rapidly than boys up to twelve years of age, less 
rapidly after that age. Comparing the two periods, we find that 
in the case of stature and sitting height the annual rate of increase 
for girls is considerably less after twelve than it was before it. 
The boys maintain the same rate throughout. Although both 
sexes make greater annual rates after than before twelve, yet the 
girls make their greatest absolute increase before, the boys theirs 
after, that period. 

These results seem conclusive evidence that women reach ma- 
turity several years before men. There seems little doubt that 
for all the measurements of the body, except the weight, girls 
have completed their growth by the eighteenth year. __ 


BIRD-MUSIC IN AUGUST. 
BY MARY HYATT, STANFORDVILLE, N.Y. 


Muci has been written about the songsters of spring and early 
summer, but there is something of a lack of information concern- 
ing the birds that sing in August. It would be interesting to 
compare notes from different localities on this subject. 

Bird-music in this month of oppressive heat is doubly welcome, 
and the few singers that help to enliven the sultry days should 
receive their share of attention and praise. 

Burroughs says that there are but four songsters that he hears. 
‘‘ with any regularity after the meridian of summer is past, 
namely, the indigo bird, the wood or bush sparrow, the scarlet 
tanager, and the red-eyed vireo.”” He further observes that. 
“birds sing as long as nidification goes on. . . . Hence our wood- 
thrash will continue in song into August if, as frequently happens, 
its June has been broken up by the crows or squirrels.” The 
wood or bush sparrow mentioned is, we think, Spizella pusilla, a 
faithful little minstrel] of morn and eve all through the heated 
term. The goldfinch, whose lively notes as he dips and rises 
through the air are so prominent in mid-summer, and whose 
canary-like song is occasionally heard, should certainly be in- 
cluded among August songsters. With us the yellow. throated 
vireo is as regularly tuneful in August as the red-eyed, while the 
white-eyed vireo is heard now and then. 

In a note-book kept through August of 1889, we have an ac- 
count of such birds as were in song for many days during the 
month in our vicinity. Beginning Aug. 3, we have on record: 
Indigo bird, chewink, Baltimore oriole, wood pewee, red-eyed 
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vireo, phebe bird, song, field. and chipping sparrows. When out 
riding on Aug. 4 we heard the strain of a meadow lark, and on 
' the 6th the noisy tirade of a white-eyed vireo. 

On Aug. 8 the note-book tells of a fine concert, when a gold- 
finch, an indigo bird, field, song, and chipping sparrow sang, an 
oriole whistled a few times, and a yellow-throated vireo was tune- 
ful by spells for a long while. 

Aug. 15. Red-eyed vireo, chewink, and field sparrow; 16th, 
yellow throated vireo, phebe, goldfinch; 17th, oriole, chewink; 
18th, red-eyed vireo; 19th, yellow-throated vireo, and ‘ orioles 
make themeelves heard nearly every morning now.” Aug. 21, 
field sparrow, wood pewee, and black and white warbler. 

Aug. 29. ‘The yellow-throated vireo sings nearly every day — 
almost the only bird we hear nowadays. Yesterday we noticed 
the songs of a goldfinch and a song-sparrow ; chickadees also were 
musical.” This closes the month’s record, but it is noted down as 
something unusual, that the yellow-throated vireo continued to 
sing during every forenoon for the first six days of September. 

There are usually a few fiery days in mid-eummer when nearly 
every bird is silenced, but rarely an August morning passes with- 
out a salute to the dawn from sparrow or goldfinch. 


A RARE FORM OF POLISHED STONE IMPLEMENTS AND 
THEIR PROBABLE USE. 
BY WALTER HOUGH, WASHINGTON, D.C. 

AMONG the collections from Mexico, Central and South America, 
exhibited in the Columbian Historical exposition at Madrid, the 
writer noticed a number of oblong polished blocks of hard stone of 
unknown use, averaging 3} inches in length, 24 inches in width, 


and 1} imches in thickness. The broad surfaces of these stones. 


are plane, bearing a number of grooves parallel to the length, 
froming ridges like those seen on Polynesian tapa mallets. 

The edges, as a rule, are hollowed out by pecking, seemingly 
for convenience in grasping the block, so that the section is that 
of the modern eraser for the blackboard. Often these blocks are 
only nicked at the corners, and usually two sides and one end 
only are hollowed out, which seems to indicate that they were 
mounted in a handle, perhaps by means of a wythe going around 
the hollowed edge. : 

In most cases both sides are ridged, one side coarse and the 
other much finer; a peculiarity noticed in the Polynesian mallet 
of square section, which often bears four grades of ridges, which 
are used successively in reducing the bark to thinner texture. 

Only one of the blocks seen is round in outline; a few others 
have rounded corners; the ridges are parallel and the ridged sur- 
faces perfectly flat. An aberrant blockeof this type, which is 
probably a stamp, has a convex surface, with sawed diagonal 
grooves crossing (hatchwork) at either end bounding a band of 
horizontal lines enclosing shallow bored pits and a central series 
of shallow bored circles with cores. 

The material is usually hard basalt or porphyritic rock, and 
the channels bounding the ridges are fine examples of sawed 

‘work. 

The resemblance of these objects to those used by so many dif- 
ferent peoples, in beating out fibrous bark for clothing, paper, 
etc.. is very striking. May it not be said that this is a pre-historic 
implement for the same purpose, and that they give an insight 
into the manufacture of the paper upon which the Mexican codices 
are painted? In Costa Rica, Nicaragua, and certain countries of 
South America, the present aborigines use ridged wooden mallets 
resembling the Polynesian for making bark clothing. » 

It may also be affirmed that there is no other form of imple- 
ment than the one having the combination of ridges and grooves, 
that is useful in expanding and separating the fibres of bark 
evenly without rupture, which is evident from the effect produced 
by the blow. § 

The distribution of the 31 bark-beaters measured and described 
by the writer is as follows: Mexico, 25; divided among the 
Nahuas, (12); Totonacs, (1); Tarascos, (6); and the Miztecs- Zapo- 
ties, (6). One of these in the Mexican collection has been chan- 
neled, probably by the Tarahumares, and adapted for one side of 
an arrow-smoother, the other side is a smaller block of freestone 
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of reddish color. This wastaken from a cave anciently inhabited 
by the Cromachi. Two bark-beaters are from Nicaragua; one 
in the collection of Dr. Carlos Bovallins of Upsala, Sweden, and 
the other from the exhibit of the government of Nicaragua. One 
specimen is from Columbia in the collection of the Archeological 
Museum of Madrid and three from the exhibit of Costa Rica. 

After examining the paper upon which the Mexican codices are 
written, the‘opinion is expressed that it is not made from the 
magney, but is from a tree furnishing bark available for paper, 
probably of the family to which the mulberry belongs. 


ETHNOGRAPHICAL SURVEY OF THE UNITED KINGDOM. 
BY E. W. BRABROOK. 


IN the early part of 1892, on the suggestion of Professor Haddon 
of Dublin, the Society of Antiquaries of London, the Antbropo- 
logical Institute, and the Folk-Lore Society appointed delegates 
to discuss the means of combined action for obtaining simultaneous 
observations on the monuments of antiquity, the physical char- 
acters of the people, and their customs, traditions, and beliefs in 
various parts of the United Kingdom. They agreed to seek the 
co-operation of the British Association, which has local cor- 
responding societies in connection with it, and received au- 
thority to act as a committee of that association, with the addi- 
tions of a delegate from the Dialect Society, and of others specially 
representing Wales, Scotland, and Ireland. It was generally 
admitted that the success of the work depended upon its being 
taken in hand at once, since the forces impelling country folk 
towards the great towns, and the rapid means of transit from 
place to place now available to the very poorest, are fast effacing 
all special local peculiarities, and mixing up inextricably the races 
of which the population is composed. 

The first step of the committee has been to issue a circular to 
persons known to be well acquainted with the rural districts, re- 
questing them to indicate such villages and places as appear 
especially to deserve ethnographic study, so that a list might be 
formed. ont of which a selection might afterwards be made for 
the survey. The villages or districts suitable for entry on the list 
are defined to be such as contain in general not less than a bun- 
dred adults, the large majority of whose forefathers have lived 
there so far back as can be traced, and of whom the desired 
physical measurements, with photographs, might be obtained. 
For such typical villages and the neighboring districts the com- 
mittee propose to record (1) physical types of the inbabitants, (2) 
current traditions aud beliefs, (3) peculiarities of dialect, (4) mon- 
uments and other remains of ancient culture, and (5) bistorieal 
evidence as to continuity of race. In each such place they will 
endeavor to obtain the assistance of observers resident in the lo- 
cality. 

The response which the committee have obtained to this pre- 
liminary inquiry has been more general and encouraging than 
they had expected. In some places they have been met with the 
lament, — this ought to have been done fifty years ago, and it is 
now too late; but from numerous others, in all quarters of the 
three kingdoms, they have received information of places where 
the people are still primitive in their ideas and custums, unaf- 
fected by intercourse with strangers, and bear a marked strain of 
one or other of the races by which this country has been peopled. 
For the use of these informants, a brief code of dicections is being 
prepared. 

This endeavor to record the natural history of the elements 
which go to make up the population, so far as they can be traced 
in the localities where its race-elements have remained undis- 
turbed, will, I have do doubt, interest manv of those whose an- 
cestors have carried to the United States some recollection of the 
peculiarities and customs of the people of that part of the United 
Kingdom from which they sprung. 


The Journal of Hygiene will be the name of the Herald of 
Health on the 1st of January, 1893. The Herald of Health is now 
in its 43d year and has been edited since 1866 by Dr. M. L. Hol- 
brook. The journal is published in New York, at $1 a year. 
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HOW MANY ARCHAZAN ROCK-GROUPS HAVE WE IN 
GREAT BRITAIN? 


BY CH. CALLAWAY, D.SC , MA., F.G.8., WELLINGTON, SHROPSHIRE, 
ENGLAND. 


RECENT geological research amongst the pre-Cambrian rocks of 
North America, while it has settled some points, has unsettled 
others. A generation ago the terms ‘‘ Laurentian” and ‘‘ Huron- 
ian” were thought to have a clear and definite application. At 
that time, we in Great Britain knew of only one Archeean group, 
called Hebridean or Lewisian, and supposed to be the equivalent 
in time of the Laurentian. Later on, British geologists discov- 
ered a second pre-Cambrian formation, the ‘‘ Pebidian” of Dr. 
Hicks, or ‘‘ Uriconian” of the writer. This great volcanic sys- 
tem bore many resemblances to the published descriptions of the 
Huronian, and it was referred with more or less hesitation to that 
group. Meanwhile, Dr. Sterry Hunt was creating more systems 
in America. We heard of his ‘‘ Norian,” ‘‘ Moutalbian,” ‘“‘ Ta- 
conian,” and ‘‘ Keweenian,” and every year we looked for new 
worlds from his prolific brain. Unfortunately, subsequent research 
in the United States and Canada has but very partially confirmed 
Dr. Hunt’s results, and even our faith in ‘‘ Laurentian” and 
“ Huronian” has been somewhat confused. ‘‘Huronian” appears 
to be several things, and ‘‘ Laurentian” in some localities is said 
to be an intrusive granite. Nevertheless, it appears to be gen- 
erally admitted that in North America there are gneisses and 
granites which are older than any other rock-masses, and that in 
the same region there are volcanic formations which are younger 
than these crystallines, and more ancient than the Cambrian; so 
that the old notions on ‘‘ Laurentian” and ‘‘ Huronian” remain 
true in a general way. It would also seem that North America 
contains sedimentary rocks which are newer than the Huronian, 
and are yet pre-Cambrian. Thus it would hardly be rash to 
conclude that, on the western side of the Atlantic, there exist at 
least three Archean roch-groups, a gneissic, a volcanic, and a 
sedimentary, and that they succeed each other in the order here 
given. Now it is interesting to remark that this description agrees 
with the latest results of research in Great Britain. We have 
first of all the gneisses and schists, which in Scotland are called 
“* Hebridean,” and *‘ Malvernian” in England. We cannot say 
that these formations are the exact equivalents of each other, and 
it would certainly be rash to assert that they, or either of them, 
can be correlated with any rock-masses the other side of the 
Atlantic. Nevertheless, they are admitted to be the oldest rocks 
in Britain, and, in the opinion of the writer, they are separated 
by a considerable interval from the formation which comes next. 
This great volcanic system holds the place originally assigned to 
it in the Archean series by Dr. Hicks and the writer. Its pre- 
Cambrian age has been admitted by Sir A. Geikie, director-gen- 
eral of the Geological Survey of Great Britain and Ireland, so far 
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as the Uriconian rocks of Shropshire are concerned ; but he assigns 
the Pebidian of St. Davids to the base of the Cambrian. In the 
opinion of the writer, the volcanic rocks of St. David’s are truly 
pre-Cambrian ; so that the name ‘ Pebidian,” originally given to 
them by Dr. Hicks, has priority over the more modern term 
“ Uriconian.” These rocks are of wide distribution, being found 
in North and South Wales, at Charnwood, near Leicester, in 
many parts of Shropshire, in the Malvern Hills, and probably at 
Howth, near Dublin. Evidence has recently been collected of a 
third pre-Cambrian system. Near Church Stretton, in Shropshire, 
is a chain of hills, forming Longmynd, built up of conglom- 
erates, sandstones, and slates. Murchison called these sediments 
* Bottom Rocks,” and he referred them to the Lower Cambrian. 
This view has been adopted by the English Geological Survey, 
and generally accepted. Recently, however, evidence has been 
collected which makes it almost certain that this formation is of 
pre-Cambrian age, and the present writer has given it the name 
‘*Longmyndian.”” The true basal Cambrian, a band of quartzite, 
occurs in close proximity to the Longmynd rocks, though not in 
absolute contact; and it is incredible that the Longmyndian, 
which is some miles in vertical thickness, should be a mere sub- 
division of the Cambrian, which is found in three of its four mem- 
bers within a few miles to the east. It would seem, then, that 
on both sides of the Atlantic, the Archean (or pre-Cambrian) 
series consists of (at least) three members, gneissic, volcanic, and 
sedimentary, which follow each other in the same order, suggest- 
ing a similarity of conditions in both areas in the successive 
epochs of Archeean time. 
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Is the Maya Hieroglyphic Writing Phonetic ? 


In No. 505 of the Science, Professor Cyrus Thomas devotes a 
few more pages to the problem of the Maya hieroglyphic writing. 
‘* These,’’ he says, ‘‘may perhaps be profitable to the subject, if 
confined to an earnest endeavor to arrive at the truth.” The 
‘‘additional evidence,” introduced in this manner by Professor 
Cyrus Thomas, he has seen fit to precede by some remarks 
intended to invalidate the criticism I offered in this paper some 
months ago (Science, Aug. 26). My answer to these remarks is 
presented in the following lines, which, I trust, will also be profita- 
ble to the subject, although I do not claim to be the only scientific 
man that ‘‘ earnestly endeavors to arrive at the truth.” 

Professor Thomas is correct in stating that ‘‘a dot and two 
crosses with a month-symbol form a date in the bottom line of Plate 
49, Dresden Codex.” Nevertheless, I firmly believe I can main- 
tain that ‘‘there does not exist a numeral designation with crosses 
between the dots.” I have never seen it in the Codices. On the 
other hand, I‘found, for instance, on the sides of the Stela J of 
Copan (Maadsley, ‘* Biologia Centrali Americani,’’ P!. 69-70) that 
the one dot of the numerals 1, 6, 11, and 16 always is framed by 
two ornamental signs, but there is never an ornamental sign be- 
tween the two dots of the numbers 2, 7, and 12. Compare the 
Figs. 1-16 of the adjoined table. Moreover, I think, the analogy 
between the two hieroglyphs, Figs. 29 and 30 (of my former 
paper), is obvious. Since in the one case the two dots and the 
cross are a part of the hieroglyph and not a numeral, I hope, it will 
not be a fault of veracity to believe the same in the other. 

Professor Thomas says I am not correct in stating that Fig. 30 
(of my former paper) is the glyph he interpreted ‘‘ moisture.” 
‘* True, the parts are similar,” he says, ‘‘ but the details and sur- 
roundings are different.” In the adjoined table I reproduce the 
Fig. 30 of my former paper by Fig. 17, and Professor Thomas's 
moisture symbol by the Fig. 18. Certainly, the surroundings are 
different. In Fig. 17 the hieroglyph is placed on a dish, in Fig. 


18 on the hand. And there are wanting in Fig. 18 the two dots 
and the cross that are seen in Fig. 17. But the parts are not 
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‘‘similar,’ but essentially the same. And that the whole biero- 
glyph is really the same, is proved by comparing Figs. 19 and 20 
of the adjoined table. taken from the Dresden Codex, 188 and 19°. 
In Fig. 20 the hieroglyph of Fig. 17 is the first hieroglyph of the 
text. Its representative is shown in the hieroglyph carried on 
the back of the woman figured below. This representative of the 
text-hieroglyph exhibits the same elements in the same order as 
Professor Thomas's moisture-symbol held on the hand of Fig. 18. 

Professor Thomas asserts that my statement that the first glyph 
shown in his Fig. 2, p. 46 (Science, July 22), is the same as that 
in certain groups mentioned by me, and Figs. 31-88 (of my for- 
mer paper) are incorrect, as I had failed to include the prefix. 
The character of my first figure, he says, is the same, but the 
characters of my two other figures are different and give a differ- 
ent word. The first character Professor Thomas had interpreted 
u-vabal, ‘‘set the snare.” Respecting the latter, he says, it is 
possible that the signification is suggested by havab, ‘‘a sword, 
weapon to wound with, a whip.” This agrees, Professor Thomas 
asserts, ‘‘ very well with what we see in the hands of the figures 
below, and also with the general tenor of the series.” True, in- 
stead of naming one character and one series, I ought to have 
spoken of two allied characters and two allied series. But my 
objections to Professor Thomas’s interpretation were chiefly based 
on the fact that each one of the two hieroglyphs is the leading 
character in a series of representations, embracing different ac- 
tions, and not only the ‘‘ setting of the snare.” The first char- 
acter is the leading hieroglyph in the series Figs. 26-81 of the 
adjoined table; the second one in the series Figs 32-35. It is ob- 
vious that — although there are represented different persons and 
animals —the general tenor of the two series is essentially the 
same. Both, undoubtedly, refer to capturing animals, showing 
the deity armed for hunting and different captured animals. 
Now, it can be proved that the leading character of the hiero- 
glyphic groups of a series suggests the action in which the per- 
sons figured below are represented (compare, for instance, Codex 
Dresden 4¢ and 7° and the two leading hieroglyphs in Codex Dres- 
den 12°, Codex Troano 19¢, etc.). As, in our case, the general 
tenor of the two series is the same, the first of our characters 
(Figs. 26-31) will be intended to indicate the same action as the 
second one (Figs. 32-35). We must conclude, therefore, that the 
second part, which is common to the two hieroglyphs, is the es- 
sential one; and that the other, the so-called ‘* prefix,” is subor- 
dinate, referring to circumstances of minor importance, perhaps 
interchangeable. This conclusion will be proved once more by 
the fact that the second part occurs alone, and apparently with 
the same general signification (see Fig. 354, taken from Dresden 
Codex 608). 

As to Professor Thomas’s interpretation, the name hagab he 
gives does not agree with his own alphabet. For the element in 
question,"the knot or loop, seen on the top of the second part of 
the hieroglyph, according to Professor Thomas’s alphabet, does 
not express the sound of the ‘‘letra herida” 9, that is to say, ts’, 
but that of z, ors. The word itself is not ha-oab, as Professor 
Thomas reads, but haz-ab, an instrumental noun derived from the 
verb hao, ‘to whip, to wound.” Finally, it is obvious that the 
rendering, ‘*sword, a weapon to wound with, a whip,” does not 
more agree ‘‘ with what we see in the hands of the figures below, 
and also with the general tenor” of the second series (Figs. 32-35), 
as it would agree with that of the first one (Figs. 26-31). I may 
safely abandon to the reader’s judgment to decide whose interpre- 
tation in this case is the more based on ‘‘ mere assumptions,” Pro 
fessor Thomas’s or mine, and who has more earnestly endeavored 
to arrive at the truth. 

Professor Thomas acknowledges the correctness of my state- 
ment that the sign of aspiration found in Brasseur’s ‘‘ Landa” is 
not in the original text. ‘‘ Nevertheless,” he says ‘‘ we have to 
thank the Abbé for a happy suggestion. . . . I may add that Dr. 
Seler has gone farther than Brasseur, as he has given us in his 
178 a character which appears to be new,—at any rate, I have 
been unable by a careful search to find it in any of the codices.” 
I refer Profeesor Thomas to the Figs. 23-25 of the adjoined table. 
These, and some otber variants, act as leading hieroglyphs in a 
series of twenty-nine hieroglyphic groups, accompanying as many 
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figures of the rain-god. My Fig. 23 contains the element in ques- 
tion, with exactly the same characters as I rendered them in Fig. 
178 of my former paper. This Fig. 28 occurs three times in the 
series, in Dresden Codex 30¢, 31°, and 39°, . Professor Thomas, 
therefore, has not carefully searched. To call a notorious falsifi- 
cation ‘‘a happy suggestion,” and to stigmatize a correct state- 
ment as a conscious falsification (I say it with due regard to 
courtesy), we are not wont to consider as an earnest attempt to- 
arrive at the truth. 

Professor Thomas argues that I had criticised his article with. 
out having thoroughly read it, because, in the fourth character 
of his Fig. 4, I overlooked, he says, the little item on the front 
of the face. Had I but looked to his Fig. 8, I would not have 
fallen into the error of considering the two as the same. I re- 
gret to say that the writer of the Dresden Codex has fallen into 
the same error, since he mentions the deity, seen in the Figs. 21,. 
22, of the adjoined table, in Dresden Codex 58 by the first 
hieroglyph, Fig. 21, in Dresden Codex 18> by the first hieroglyph, 
Fig. 22, both differing from another in ‘‘the little item on the 
front of the face,” nearly in the same way as the characters of 
Professor Thomas's Figs. 3 and 4 (Science, p. 45) differ from 
another. 

Professor Thomas himself, in most cases, has overlooked the 
notorious existence of variants of writing and the replacement of 
one element by another. He says, ‘*To assume that the Fig. 29 
(of my former paper) is a variant of Fig. 30, is certainly straining 
a point to the utmost tension.” I could show to my opponent. 
more curious variants. As to the mutual replacement of the ele- 
ment Kin and Professor Thomas's ‘‘letter-glyph” 6— that, in 
my view, renders the sound Kan ‘‘ yellow” —I refer him to 
Figs. 36, 37, of the adjoined table, the first showing the leading 
hieroglyphs of Cort. 21, Tro. 354, the latter those of Codex Tro. 
24* 23%a, 

Professor Thomas concludes his objections against my criticism 
with the following phrase: ‘‘ I must confess that his (Dr. Seler’s) 
eyesare sharper than mine, if he can find any figures in either of the 
Codices representing a god or any one else beating adrum. This, 
like other of his assertions in regard to the significance of other 
figures, appears to be ‘ merely hypothetical.’"”” My reply to this 
apostrophe is the Fig. 40, taken from Dresden Codex 848, which, 
for the benefit of the reader, I have contrasted with two Mexican 
paintings, Figs. 38 and 39, taken from Codex Borgia 55, and Co- 
dex Land. 39. In the two Mexican paintings, a goddess is seen 
and a god, the latter beating a drum, in Fig. 39, curiously held 
between the legs. No scholar versed in Mexican prologranhic 
style, will deny that the instrument seen in those paintings is 
really the drum. the flalpan-neuetl, made of wood and covered 
with a tiger-skin. Compare Fig. 424, the well-known musiciam 
of the Mendoza Codex. Now the god of Fig. 39 has his exact. 
counterpart in one of the persons of Fig 40. Here, in the very 
middle of the scenery, we have the head of the sacrificed (or the 
dead deity) exposed on the top of the altar-pyramid. On the 
left side a fire is burning, and below it an offering of maize is 
placed on adish. To the right hand other offerings are seen, 
consisting of a meal of maize and turkey, and of a meal of maize: 
and certain other game. Four persons sit around, playing dif- 
ferent instruments. On the upper part of the left side, a black- 
colored person holds the chicauaztli, the well-known raftling 
staff of the Mexican paintings (see ‘‘ Compte Rende, VII. Sess. 
Congr. International Américanistes,” Berlin, 1888, p. 661-664, 
and ‘‘ Veréffentlichungen aus dem K6niglichen Museum fir 


Voélkerkunde,” IL., p. 147. 152). Below him a woman beats a - 


drum of curious form. The music is seen rising from the end of 
the instrument. To the right hand of the altar, in the lower 
part, a man is playinga flute. Here, also, the music is seen ris- 
ing from the lower end of the flute. The upper figure, on the 
right side, with one band shakes the rattle and with the other 
beats the drum, held between the legs exactly in the same man- 
ner as with the god of the Codex Land. (Fig. 39). Another series 
of musicians occurs in Codex Tro. 24* 23*4. Here a person, ex- 
hibiting a black-colored skin, like that of Fig. 40, is seen with the 
Chicauaztli in the one hand, and a rattling-ring (?) in the other 
(Fig. 41), while another deity (Fig. 42) is beatingadrum. On 


i 
4 
a 
; 


January 6, 1893 | 


the top of the figures I reproduce the leading hieroglyphic that 
accowpanies the figures and undoubtedly refers to the gen- 
eral tenor of the series. The curious form of the instrument of 
Dresden Codex (Fig. 40) occurs also on Plate 24 of the Codex 


Tro., together with another more regular form (see Figs. 43 and _ 


44 of the adjoined table). And considering the former (Fig. 43) 
and the other figures of the instrument represented above, I 
think, nobody will doubt that also in the figures of Codex Cortes 
218 and Codex Tro. 35» (Fig. 46 of the adjoined table) the writer 
intended to represent adrum. We shall the less doubt of it, as 
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this action here is aceompanied by hieroglyphs (Fig. 45), the one 
of them exhibiting the same characteristics as those accompany- 
ing the musicians in Figs. 41 and 42. We have, thus, in the 
known Maya Codices at least five well characterized representa- 
tions of persons or gods beating a drum. My mentioning, there- 


fore, of a god beating a drum was not ** merely hypothetical,” 
not a ‘‘ mere assumption,” but based wholly on proofs. 


I shall not go into further details; nor shall I attempt to criti- 


cise the ‘‘additional evidence” brought forward by Professor 
Thomas in his last article, or to discuss the probability of that 
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curious enumeration of historical facts occurring every 177 days, 
for the space is limited. Only, by the way, | note that Professor 
Thomas interprets phonetically Xaman as.‘ north,” the charac- 
ter that. in reality, designates nohol ‘‘ south” (see the evidence 
adduced by me in ‘Zeitschrift fir Ethnologie,” XXIII., p. 104). 
His third sample of the use of his ‘‘letterglyph” b is one of 
those interesting hieroglyphs that change the so-called ‘‘ prefix” 
according to the four cardinal points. Compare Figs. 47, 48 of 
the adjoined table, the former taken from Codex Dresden 29, 30°, 
the latter from Codex Tro. 31, 804. These varying elements un- 
doubtedly are indicating the names of colors, as each of the four 
cardinal points was distinguished by a special color. And the 
80-calied letterglyph b, with all probability, has to be considered 
as expressing the element Kan “yellow” (see ‘‘Zeitscrift fir 
Ethnologie,” XXIII., p. 108, 109). The explanation Professor 
Thomas gives of the five dots, seen under certain hieroglyphs, as 
rendering the sound ho ‘‘ five,” will receive a curious illustra- 
tion by the varied form these dots exhibit, for instance, in the 
Fig. 35>, taken from the Dresden Codex. It does not appear, 
with all, that the samples of interpretation presented by Professor 
‘Thomas in his last paper are more satisfactory than those of his 
former one. It will be seen, indeed, that there is no reliance in 
the simple fact that, applying a certain key, the parts give ap- 
parently appropriate results. In a similar way there could be 
proved and has been proved that the Mexican and Peruvian lan- 
guages are derived from Sanscrit, and that the descendants of 
the lost tribes of Israel survive in the Southern Sea. The right, 
Professor Thomas claims, to apply such a key has to be proved in 
the first place. Iam awaiting if, in the paper he is preparing 
for publication by the Bureau of Ethnology, he will be able to do 
80. Dr. SELER. 
Steglitz, Germany, Dec 18. 


Irrigation Surveys. 

I HAVe just had the pleasure of perusing your issue of the 
16th, with its review of Irrigation Work by the General Govern- 
ment. Allow me, in returning my thanks for the comprehensive 
references made, to make some brief corrections :— 

In the first place, then, the expenditures of the Geological Sur- 
vey as to ‘‘ irrigation” work, have been that of two appropria- 
tions — in all $350,000. This is wholly outside of printing, which 
is paid for under other appropriations. The cost thereof will 
not be less than $15,000. Besides these two direct sums of 
$100,000 and $250,000, with the printing of Part II. in Annual 
Reports 10 and 11, the Survey for work in the Arid Region, topo- 
graphic and hydrographic, has had two more annual appropria- 
tions of not less than $100,000 in all. The terms of the appropria- 
tions were designed unquestionably to continue indirectly irriga- 
tion work which Congress had declared should not be continued 
by the Geological Survey. Its irrigation work, then, has cost 


- much nearer $500,000 than it has $235,000. Its results are two 


finely printed volumes — one of 128 pages and the other of 395. 
In the latter are 80 or 90 pages of matter previously printed — 
the larger part of it, indeed, having beer twice printed by com- 
mittees of the Senate and House. The reprint in Report Eleven 
is of Major Powell's testimony and argument before the House 
Select Committee on Irrigatiun, 51st Congress, which in substance 
and effect is the same that Director Powell made to the Senate 
Committee at thesame session. So, in effect. it has cost nearly 
half a million dollars to publish 419 pages of ‘‘ original” reports. 
There are no topographical maps of significance as yet issued 
Now, the Department of Agriculture, under its office of Artesian 
and Underflow Investigation, and of Irrigation Inquiry, received 
and expended between April 15, 1890. and May 1, 1892, just two 
years, the munificent sum of $70.000. During that time it made 
and has reported on two engineering, geological, and economic 
examinations of the Great Plains region, between 97° and 105° of 
longitude, and two reports besides on Irrigation proper. It pre- 
pared and issued six volumes in all, — a reporton Artesian Wells, 


_ sand the three parts you have noticed of the closing report on Ar- 


tesian and Underflow Waters, also Progress Irrigation Report for 
1891, and the volume referred to as ‘‘ miscellaneous” by the re- 


SCIENCE 


XXI. No. 518 


view. As the work is in part only my own, though I edited all 
of it, I can justly challenge the value of it all in quality, as much 
as I may claim it exceeds the report in quantity, as compared 
with the Geological Survey. The three reports (six volumes or 
parts) embrace in all 1,694 pages, and some 58 valuable profiles, 
maps and geologic sections, besides more than 100 other special 
illustrations. The report (four parts) you reviewed has been 
printed to the number of but 1,738 copies for the use of Congress, 
and it has cost something less than $4,000.. The other reports 
cost in all about $2,500 — a total estimate of $6,500. Since that 
publication, Congress has appropriated $6,000 more for Irrigation 
Inquiry. How much of this has been used I do not know ; some 
of it Iam aware has been wasted and I make the remark advis- 
edly. as much as I regret to say anything except in approval of 
the Department of Agriculture. 

The account stands then:— 

A. Ten thousand copies (5,000 each volume under a general 
provision of law) of two reports, and some other reprinting by 
the U. S. Geological Survey, with a number of reservoir sites re- 
served on the public lands, most of which have been restored 
under later law by the Land Office to the Public Domain; the 
cost of all, at least, $465,000. 

B. Eight reports in all by the Office of Irrigation Iaquiry, De- 
partment of Agriculture,— three of the Engineers, three of the 
Geologists, and the same number of the Agent in charge (my- 
self)—in all seven parts or volumes, containing the matter in 
brief, already stated, all this, too, in cost has been less than 
$80,000. 

The Weather Service volume (chiefly Mr. Glassford’s work) is 
above criticism and that of the U. S. Census Office in its “ Irri- 
gation Division” work is only an adjunct to the U. S. Geological 
Survey, unduly fostered by the Secretary of the Interior and the 
Superintendent of the Census to enable Director Powell to do 
that which the 51st Congress by withdrawal of a specific appro- 
priation had forbidden him doing, viz., continue the work of 
irrigation survey and inquiry. The agent in charge was formerly 
an hydrographer in the Survey and was transferred to the Cen- 
sus. He has done better than it could have been anticipated he 
would from his first bulletins, but the work has cost far more 
than itis worth. That, too, from the value of the conditions 
and not the ability of the agent himself. Of course, it will be 
noticed most because it has the benefit of the expensive printing 
and publishing of the Census Office. 

This whole irrigation inquiry has been characterized by a 
wasteful scramble to getin or on it. The State Department has 
published a volume thereon; the Treasury’s bureau of Statistics 
has dabbled therein in its volumes on ‘‘ Internal Commerce” ; 
the General Land Office has had its shy; the Weather Service is 


discussing ‘‘ Earth Moisture,” etc., and the Army Engineer Of- 


fice got in a little one on Egypt. The Department of Agricul- 
ture only did what it was ordered and of late months not all of 
that. RICHARD J. HINTON. 

Member Am. So. of Irrigation Engrs. 
Washington, Dec. 26. 


Geographical Variation in Birds 


In ornithology geography is the father of trinomial nomen- 
clature. (Jlimate is one great factor in variation, and topography 
has not a little to do with making the climate; but geography is 
unquestionably the cause of variable climate, else would the 
polar regions be tropical instead of frigid. Topography is at best 
local. 

The variations of a species of birds, which make of it several 
sub-species. are due to its geographical distribution. These vary- 
ing individuals do not take the name of *‘ forms,” as in entomol- 
ogy, but are set apart as true sub species, each with a more or 
less well defined babitat of its own. But there is a serious diffi- 
culty in ascribing any sharp line of difference between the forms 
which intergrade on the outskirts of the geographical range, and a 
corresponding difficulty in ascribing any definite geographical 
limit. It is not seldom that individuals of one sub-species are 
found far within the range of another sub-species. 
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It is a little singular that certain species do not vary, species 
which are not only found from ocean to ocean in North America. 
but which are nearly or quite cosmopolitan. Why this should be 
true of some species and not of others is still an open question. 
If the scorching sun of the desert regions will bleach out one 
species why will it not do the same for another? The plea of 
adaptation of coloration for protection cannot be urged bere. 

Not only are colors affected, but size as well, by geographical 
position. This is probably more marked north and south than east 
and west. And yet the variation in size alone is not sufficient 
for a subspecific division. It is not at all strange that those indi- 
viduals of a migratory species which push farthest north should 
possess stronger bones and muscles, and so be larger than those 
which were not able to fly so far. It would seem natural that the 
constant recurrence of such a difference would tend, in time, to 
form a race peculiar enough to be recognized as a sub-species. But 


‘it bas not proven true thus far in the history of the world, and 


why should there be any change under the same conditions? 
JONES. 
Oberlin, Ohio, Dec. 26. 


On the Use of the Compound Eyes of Insects. 


IN an interesting note on the above subject by Mr. E. T. Lewis 
in Science of Dec. 2, there is a reference to my note on Professor 
Exner’s beautiful researches on the question of how the compound 
eyes of insects see, in my recent edition of ‘‘ The Microscope and 
Ite Revelations.” Mr. Lewis says (p. 315), ‘‘but it may be as 
well to note that the figure on page 908 of ‘The Microscope and 
Its Revelations’ appears to have been laterally inverted by the 
engraver,” his observations enabling bim to say ‘‘that in the 
original photograph the letter R was not reversed as shown in 
the wood-cut, and the church faced the other way.” 

This is entirely fallacious; the wood-cut in the current edition 
of the ‘* Revelations of the Microscope” is in every sense correct. 
It has been seen by Exner, and was copied from the original pho- 
tograph, which now lies before me as sent me by Professor Exner 
himself; and a study of ‘‘ Die Physiologie der Facettirten Augen 
von Krebsen und Insecten” will make this clear. 


W. H. DOLLINGER. 
Lee, London, 8.E., England. 


Discovery of Mexican Feather-Work in Madrid. 


THERE are not many well-preserved specimens of native Mexi- 
cae feather-work in existence, and every addition to their number 
is of interest and importance. During a recent visit to the land 
which gave birth to the conquerors of Mexico, Mrs. Zelia Nut- 
tall — whose researches on Mexican antiquities are well known — 
was so fortunate as to discover a fine example of Mexican feather- 
mosaic in the shape of a valuable shield, with an authentic history, 
preserved in the Royal Armory of Madrid. It is known as the 
shield of Philip the Second, for whom it was indubitably made 
in Spain of cane and‘leather in the oval shape of the Moorish 
adarga. It was then sent out to Mexico with four beautiful 
Spanish designs of historical scenes and a central device. These 
were executed in Mexico entirely of feather-mosaic, which covers 
the whole surface of the shield and makes it one of the most sur- 
prising and superb examples of this curious lost art of miniature 
painting with feathers. Mrs. Nuttall bas paid considerable atten- 
tion to the subject of ancient Mexican feather-work, and has 
already accumulated novel data which promise to throw light on 
the methods of its manufacture. We may look for an interesting 
paper on this subject from her pen before long. 

Soon after the shield in question was identified by ber as of 
Mexican workmanship — an unrecognized fact which was not re- 
corded in the oldest Inventories — it was removed from the Royal 
Armory and placed on exbibition in the interesting Hispano- 
American Historical Exposition in Madrid. Inthe Spanish section 
of the same building may now be found also the elaborate tables, 
fourteen metres long, originally dasigned to illustrate Mrs. Nut- 
tall’s ‘‘ Preliminary Note on the Ancient Calendar of the Axtecs,” 
which formed the most original and valuable communication 
presented to the recent Americanist Congress at Huelva. It was 
then generally admitted that Mrs. Nuttall had fairly solved the 
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great problem which bas long puzzled Mexicanist students in 
general. Guided by a luminous passage occurring in an unpub- 
lished Hispano-Mexican MS. which she had previously discovered 
ina Florentine library and intends to reproduce in fac-simile, 
Mrs Nuttall may be said to have furnished the key to the hitherto 
unknown calendar system of the ancient Aztecs. It now seems 
to be of a very simple and harmonious character and to have been 
employed by them, judging from astronomical calculations, for a 
period of at least 4,000 years. 

The Mexican cycle, it appears from these researches, was one of 
18,515 days. It comprised 52 ritual years, less five days at the 
end of the cycle, each year of 260 days, or 51 lunar years of 265 
days, based on nine moons in each year, or 87 solar years of 365 
days in each year. At the end of the fifty-first Jwnar year ten 
intercalated days made the lunar year equal to the solar year, in 
such a manner that the new cycle began in the same lunar and 
solar positions as the preceding cycle of 13,515 days. Each period 
began with a day bearing one of four names, acatl, tecpatl, calle’, 
or tochtle’. 

This is the most important discovery hitherto made known by 
the indefatigable Nahuatl scholar. Full details will eventually 
be published in one of the Peabody Museum papers of the Ameri- 
can Museum of Archesology, on which Mrs. Zelia Nuttall, special 
assistant in Mexican archeeology, and director of the same depart- 
ment in the Columbian Exhibition, has already reflected much 
honor. AGNES CRANE, 

Brighton, England, Dec. 20, 1892. 


Is it Instinct or Intelligence ? 


I HAVE a nearly pure-blooded water spaniel. Though a great 
pet and most valuable watch-dog, in my busy life I have devoted 
little time to training him, — rather have watched carefully the 
development and application of his own powers, under a uni- 
formly kind treatment. When only five weeks old, he made his 
first debut into the open world, — following mother and myself 
to church. Crossing the street, we heard the patter of little feet, 
and, looking around, I saw his nose close to the ground as the lit- 
tle bali trudged along. I took him home and started again, only 
to have the performance repeated, but this time I shut him in 
the house. Just as church service opened, mother thought she 
felt something strangely warm at her feet. And lo! there was 
Master Carlo. He bad escaped, perseveringly followed our track 
around two blocks, and discovered mother in the congregation. 
From that time a remarkably keen scent has been a prominent 
quality. Early he manifested a love for watching and chasing 
chickens, — a pastime not to be neglected with the small opportu- 
nities of the city. We soon, by kindness and firmness and much 
talking, broke bim of disturbing our own chickens. We often 
took a little chick in our hands, and said to him ‘‘ pretty chickey, 
Carlo’s chickey !” and allowed him to lick it gently. Soon it 
was not only safe, but safer to have him in the pen with the 
chicks than otherwise, as then no rat or mouse dared venture 
there. From the first, Carlo has deemed these marauders worthy 
of death whenever and wherever seen, and acts out his convic- 
tions. As the chickens grew, and Thanksgiving approached, their 
number was reduced to twelve, and these were transferred to 
the barn. Every night for two years Carlo made a detour of the 
perches, giving each fowl a good lick,—they were so acquainted 
it did not alarm them at all,—and if one or more of the number 
was absent, he would immediately scour the premises till it was 
found, then gave a peculiar bark, indicating the discovery; nor 
would he give it up till the number was complete. Could he 
count? How did he know there should be just twelve-—no 
more, no less? Occasionally a stray fowl would come to our 
yard. This he tormented by keeping it constantly ‘‘on the 
move.” not by making it run, but simply kept it walking about, 
persistently, unless it flew into the street, when he considered it 
game, and pursned it thorougbly. The following spring and 
summer, as the chicks began to lay, he took it‘upon himeelf, 
without any teaching by us, to find and bring in the eggs, never 
sucking any, and rarely breaking them; if broken, it was because 
he laid them down too heavily upon the veranda floor. When a 
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then stole her nest, he was sure to miss her and search her out, 
then get her eggs. if he could reach them; if unable to do so, he 
would stand and whine till aid came. In our daily drives, Carlo 
was accustomed to go with mother and me, so when left at home 
he was very sad. To deceive him as to our going, we came to 
Spell the words go, barn and ride. For afew days the plan suc- 
ceeded well, but, regardless of special tone or other (to us) ap- 
parent association, he soon pricked up his ears at the sound “ g-o,” 
and that mystery was solved, then followed ‘‘r-i-d-e” and 
*b a-r-n,” till those combinations were nearly as significant of a 
pleasure-hour to him as to us. 

During mother’s long and severe illness, he took great interest in 
all that pertained to ber, watching the doctor very closely, and 
sitting, by the half-hour, with his chin on the bed by her side. 
We bought our bread, and, knowing Carlo’s fondness for warm 
biscuit, the baker often gave him one which he quickly de- 
-spatched. Once, during a very severe attack of mother’s, when 
we were doing our utmost to tempt her appetite, Carlo came in 
early one morning, bringing his warm biscuit untouched, and 
laid it on the floor by mother’s side. Too sick to notice this act 
of his, but not te be disappointed in his own plan, he came for- 
ward and lifted the biscuit to ber pillow, and retired again to his 
corner to wait some look of thanks from her. It came, and such 
a happy dog! He had brought his choicest offering —a warm 
biscuit — and it had been recognized. Was there a loving plan 
and careful observation in this act? 

One day while busy writing, I heard him in the dining-room 
asking to go out. The outside doors were upen, and [ said ‘‘ Yes, 
Carlo may go!” and returned to my desk. Soon he repeated 
his request, and I rose saying ‘‘ Now you must go, and not bother 
»me so!” but he lay quietly, though anxiously, in the middle of 
the floor. Going to him, I found he had my canary between bis 
front feet, not a feather injured, but waiting for me to release it 
in safety. The cage had accidently been left open, and finding 
the bird free, with these outside doors of the room open, he had 
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gently caught and held my pet. Why should he catch it when 

the doors were open, when if closed he made no such effort? 

Who will say this was mere instinct ? Mary E. HoLmgs. 
Rockford, Ill. 


BOOK-REVIEWS. 


Deep-Sea Sounding. By Capt. A. 8. Barker, U.S.N. New York, 
J. Wiley & Sons, 1892. 1383p. Maps. 8°. 


CAPTAIN BARKER, in this very interesting work, gives an ac- 
count of the results of the explorations of deep-sea bottoms by 
the officers of the U.S.S. ‘*Enterprise” in the years 1883-1886. 
The casts of the lead were made by Messrs. Norris and Marix, 
lieutenants attached to the ‘‘ Enterprise,” the one on the outward, 
the other on the homeward voyage. Theship sailed and steamed 
across the Atlantic and the Indian Oceans, and returned by way 
of the Pacific, sounding out different routes. Soundings were 
made daily, often for many days together; steam being raised for 
the purpose each time, and the fires allowed to go out again im- 
mediately after the cast. With characteristic naval spirit, the 
author assumes all responsibility for even the minutest detail, as 
where he says ‘‘my usual custom, during the cruise, was to use 
only two boilers when steaming,” and where similar assumptions 
of credit in regard to details for which other officers were re- 
sponsible, and which a commanding officer in the merchant service 
would have given credit for, and left absolutely, to the person 
best prepared by experience and judgment to perform. The two 
lieutenants who did the work, and the chief engineer, are, how- 
ever, complimented as officers ‘‘ whose intelligence, zeal, and 
devotion to duty could not be surpassed.” This innocent and un- 
conscious self-assertion runs through the book. 

The volume is very interesting, however, and contains much 
new and valuable information and data. New submarine moun- 
tain ranges were discovered, and previously unknown obstructions 
to navigation. The voyage terminated at the further side of the 
Indian Ocean, immediately after the great eruption of Krakatoa ; 
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Dec. 31.—The eighth annual and eighty- | tion 


-fifth regular meeting of the society was 
held at the residence of the president, Dr. 
Cc. V. Riley. The following officers were 
elected: President, C. V. Riley; vice-presi- 
dents, W. H. Ashmead and C. W. Stiles; 
‘recording secretary, C. L. Marlatt; corres- 
ponding secretary, L. 0. Howard ; treasurer, 
E. A. Schwarz; executive committee, the 
officers and Dr. W. H. Fox, Dr. Geo. Marx, 
and Mr. B. E. Fernow. Mr. Frank Benton 
was elected an active member. Theretiring 
president, Dr. C. V. Riley, then delivered 
his annual address on the subject of ‘‘ Para- 
-sitism in Insects.” The address began with 
.@ definition of the term and a classification 
of the subject, and then treated in detail 
the following subdivisions: (1) The parasites 
among insects proper, by orders; (2) origin 


.of insect parasitism; (3) effects of the para- 


sitic life; (4) economic bearings of the sub- 
_ject. At the conclusion of the address, on 
motion of Dr. Gill, the thanks of the society 
were voted to the president. 
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Audubon’s ‘‘ Quadrupeds of America,’’ 3 
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tca,’’ 3 vols. Price, $200. Address 

C. A. MOUTON, Lafayette, La. 
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January 6, 1893. 
and the exploration of the desolated islands of that neighborhood 


formed one of the moet interesting parts of the work. Depths 
were reached in the Atlantic exceeding 4,500 fathoms, and a line 
across the South Pacific was the first ever made in deep-sea sound- 
ing. The visit to Australia was especially interesting. The 
opivion of the author is highly favorable to that growing empire 
of the distant seas. He thinks the ‘‘ working people” of Aus- 
tralia have more influence than elsewhere, and that their average 
intelligence exceeds that of our own people even. The four 
millions are ‘‘a whole-souled and gallant race,” and the visitors 
‘left their country with a genuine love for the people and a firm 
belief in their future greatness.” The ‘‘ Enterprise“ sailed on 
Jan. 8, 1883, and went out of commission, after having thus in 
three years circumnavigated the globe, March 31, 1886. The log 
of the sounjings, and the roll of the officers and men, are ap- 
pended to the book, which is continuously of interest from its first 
page to the last. 


Elements of Graphical Statics. By L. M. Hosxivs. New York 
and London, Macmillan & Co., 1892. 8vo. pp. viii., 191. 
Pl. v. $2.25. 


Tuts work is an elementary text-book for use of students in 
engineering. Fundamental principles and simple methods of 
treatment are illustrated, and iJlustrated well. The funicular and 
other polygons, and figures related to them, are deduced from 
statical principles. The theory of elasticity is omitted. Bow’s 
notation bas been adopted and extended, and the lettering of 
both the force and the space diagrams is thus made at once con- 
venient and intelligible. The whole constitutes an excellent 
graphical discussion of the general and fundamental principles of 
mechanics, and in such form as to be especially useful in applica- 
tions by the engineer in design and construction. The tracing of 
the forces involved in the framing of structures and the relations 
of efforts and resistances in such constructions is, by these 
anethods — now becoming well known and extensively applied — 
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made both easy and simple. The work is likely to prove valuable 
both in instruction and in office work. 


AMONG THE PUBLISHERS. 


THE ninth volume in the series of technological handbooks 
issued by George Bell & Sons, London (Macmillan, New York), 
is devoted to ‘‘Silk Dyeing, Printing, and Finishing,” by George 
H. Harst, F.C.S. The substance of the book consists of a series 
of articles contributed to a technical journal, though they hare 
been revised and to some extent rewritten. In addition to these 
there are added chapters on silk printing and finishing, and on 
the testing of dyed silks. The methods of using all the new coal- 
tar colors, which have of late years led to new developments in 
silk dyeing, bave been included. The book is a thoroughly prac- 
tical one, nota mere collection of recipes —though recipes are 
notlacking. The appendix contains a series of patterns illustra- 
tive of the tints and shades produced in the dyeing of silks. (287 
pages. 12°. $2.) 

— Macmillan & Co. have just issued a revised and enlarged 
second edition of ‘‘ Blowpipe Analysis,” by J. Landauer, member 
of the Imperial German Academy of Naturalists (authorized 
English edition by James Taylor, B.Sc., Wh. Sc., A.R.S.M. The 
soundness of the principles on which the work is based is attested 
by the favorable reception accorded to it in the various languages 
into which it has been translated, as well as by the fact that new 
editions have been found necessary. In the present edition not 
only bas the text been completely revised, but new methods of 
approved value have been incorporated, so as to bring the work 
up to the present time. Some additional details of manipulation 
will be found of value by readers who are working up the sub- 
ject without a teacher. A handsome plate of the spectra of the 
metals of the alkalies and alkali groups, from the drawings of 
Bunsen and Kirchhoff forms the frontispiece. (173 pages. 12°. 
$1.10.) 
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Dr. T. H. Andrews, Jefferson 
Medical College, Philadelphia, says of 


Horsford’s Acid Phosphate. 


“A wonderful remedy which gave me 
most gratifying results in the worst 
forms of dyspepsia.” 


It reaches various forms of 
Dyspepsia that no other medi- 
cine seems to touch, assisting 
the weakened stomach, and 
making the process of diges- 
tion natural and easy. 


Descriptive pamphlet free on application to 
‘Ramford Chemical Works, Providence, BR. I. 


Beware of Substitutes and Imitations. 
For sale by all Druggists. 


(Freeof charge to all, if ofsatisfact 
Address N. D. C. Hodges, 874 Broadway, New aa 


For sale or exchange.—A private cabinet of seca 
200 species of fossils, well geological! 
and geographically. Silurian, about 40; Devonian, 
about 50; Carboniferous. about 80; others, about 30. 
Frank 8. Aby, State University, lowa City, Ia. 

For exehange —Minerals, fossils, F. W. shells, 
land shells, native woods, Indian relics, two vols. 

magazines, copper cents, etc., for good minera’ 
not in my collection, good arrow- and spear-heads 
and natural history s specimens of all ds. Cor- 


with list of duplicates. G. 
E. Manhattan, Kan 


ANTED.—American Journal of Conchol 
seven volumes. 

sale will please address the unde ed, sta 
condition and price. R.Elsworth Call, Louisville,Ky. 


GRADUATE ENGINEER _will give instruction 

evenings in g try and sur- 
veyiug, mechanics, physics, “mecbanical 
and general engineering construction. Five years 
experience in Held an editorial work 
ing journal. farni 
Tribupe New York. 


A POSITION is desired in the South, preferably 


the Guif States, where I can teach the sciences. 
also instruct in other branches. Salary only 
nominal, as I am.simply desirous of employment 


For sale or eushenge.— 
made b Feuth Washington, D. C., eovording 
to the p of Pro 0. A. Young. This instrume 


is suitable for hog most advanced investigations Kala 


and determinations. Cost originally $700 and has 
been used but little. will ot a 


ics, Ohio University, Athens, O. 

I will send British land and fresh-water shells in 
return for those of America, any part, sent to me. 
I have at present — fifty or sixty species, with 
. A. Gain, Tuxford, Newark, 


The Biological Department of Hamline University 
desires to offer mic: ic slides of animal tissues, 
or whole animals, in for first-class fossils. 

Address correspondence to Henry L. Osborne, Ham- 
line University, Hamline, Minn. 

For sale.—A set of the Berichte der Deutschen 
Chemischen Geseliscaft, from Jan. 1, 1877, ts 1 
1892, bound in twenty- six. volumes to Jan. 1888 
and 9 four years unbound. Also the. Bulle 
tin de la Société Chemique de Paris, from Jan. 1 
1879, to Jan. 1, 1892, bound in eighteen volumes to 
Jan. ui 1888, and remaining four jp unbound. 
Dr. Marcus Benjamin, care of D. Appleton & Co., 
i Bond St., New York City. 


Address Department of Phys- W 


while ding the wiater in the South. —— 
family preferred, but will acceot regular school 
work if not too confining. MORRIS GIBBS, M.D, 
mazoo, Mich. 


ANTED. —By well-qualified and 
and late of the Royal 


Sebool of Mines, London, aged 26 (at present in 
Engiand), a mastersbip ‘n technica! college or uni- 
versity for any of the following subjects: Engineer- 
ing sciences. geology and ewan: physics, chem- 
istry and ete.. ete. Can provide exceil- 
lent references credentials. Apply, J. G., 17 
Sussex St., Rochdale, England. 


A GRADUATE of the University of Pennsylvania 

and « practical mineralogist of twenty years’ 
experience desires to give his services and a cabi- 
net of 25,000 specimens, all nawed, with about the 
same number of duplicates, in minerals, crystais, 
rocks, gems, fossils, sheils. archmological and ethno- 
logical specimens and woods to avy institution de- 
siring a fine outfit for study. The owner will in- 
crease the cabinet to 50,00 specimens in two years 
and will act as curator. Correspondence solicited 
from any scientific institution. . W. Hortter, 
M.D., Pb.D., San Francisco, Cal., General P. O. 
Delivery. 


The American Geologist for 1893. 


Edited by 8S. University of lowa; Dr. E. W. foam 
RAGIN orado ege: 


f LL, U. 8. Irrigation Survey; Dr. Axpeew ©. Lawson, University of California; 
D. Kxowiron, v. 8. Nation: 
Geological Surv 


of Minnesota. 


al Museum; Joszerx B. 


TYRRELL, Geol. Sur.of Canada; 
+ Pror. I. 0. WHITE. University of West Virginia; 
in ite Xth volume. $850 per year. Sampie 


Prov. N. H. WIncHELL, University 
copies, 20 cents. Address 


THE GEOLOGICAL PUBLISHING CO., Minneapolis, Minn. 
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Pilled every week with original, ente: 
exact information from the best American and 
European authorities about trees, shrubs, flowers 
and fruits; the beautifying of home-grounds, road. 
sides and parks; the preservation of forests and of 
natural scenery, together with vigorous editorial 
treatment of topics within its field and illustrations 
of the highest artistic finish. 
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TO THOSE INTERESTED IN SCIENCE. 


[Science (weekly) established in 1883, N. D. C. HODGES, 


874 Broadway, 
Titles of Some Articles Published in Science since 
Jan. 1, 1892. 


Architectural Exhibition in Brooklyn. 
Arsenical "Poisoning from Domestic Fabrics. 
Artesian Wells in lowa. 
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Bacteria, Some OTs of. 
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